It is shown that the generally accepted definition of the Poynting vector and the energy flux vector defined by means of the energy density of the electromagnetic field (Umov vector) lead to the prediction of the different results touching electromagnetic energy flux. The experiment shows that within the framework of the mentioned generally accepted definitions the Poynting vector adequately describes the electromagnetic energy flux unlike the Umov vector. Therefore one can conclude that a generally accepted definitions of the electromagnetic energy density and the Poynting vector, in general, are not always compatible.
I. INTRODUCTION
In the article "Motion equations of the energy in the bodies" [1] that appeared in the year that "Tractate" was published by Maxwell (1873), Umov developed the consequences from the idea of the energy localization in the mediums. To each volume element in the medium, the particles of which are in movement, an energy, constituted by the sum of the alive forces of the particles and elements and the potential energy, is associated. Umov thinks about the problem of settling down in general form "the laws of the transition of the energy from an element to another", and to determinate, starting from general principles, the study of the movement of the energy in the mediums. Starting from the energy conservation law Umov deduces the motion equation for the energy in the mediums. If we represent the energy density in a given point of the medium by means of w, and through v x , v y and v z the energy velocity components in this point, then the energy density loss in that point in unit of time is determined by the relationship
"The expression (1) , similar to the expression of the mass conservation law in hydrodynamics, is the expression of the elementary energy conservation law in the mediums", Umov writes. From this expression it can be established "the relationship among the quantity of energy, that in unit time leaves toward the medium through its frontier, and the change of the quantity of energy in the medium".
This relationship is expressed with the integral expression (Umov theorem) ∂w ∂t dxdydz + wv n dσ = 0.
The vector wv defines the energy flow which crosses, in the unit time, the perpendicular to this vector unitary surface. This is the so-called Umov vector.
The case of the electromagnetic field, as particular case of the Umov theorem, and therefore of the Umov vector, was studied by Poynting.
In the year 1884 J. Poynting published the article [2] that contained the previously mentioned Umov-Poynting theorem. In this work Poynting independently arrives to the same point of view developed 10 years before by Umov. Poynting writes:
"If we recognize the continuity of the energy movement, that is to say we recognize that when the energy disappears in some point and appears in other, it should pass through the intermediate space, then we are obliged to reach the conclusion that the surrounding medium contains at the least a portion of the energy and that it is capable to transmit the energy from one point to another."
Further on Poynting, leaning on the Maxwell idea about the energy localization in the field, formulates in this way the main idea of his work:
"The objective of this article is to demonstrate that there exists a general law for the energy transport, in agreement with which the energy in any point moves perpendicularly to the plane containing the lines of the electric and magnetic forces, and that the quantity of the energy passing through the unitary surface in this plane, for unit of time, is equal to the product of the magnitudes of these two forces multiplied by the sinus of the angle among them and divided among 4π".
By this way Poynting defines the energy-flux vector for the case of the electromagnetic field.
Discussing today the conception of the Poynting vector and the number of basic difficulties associated with this concept one can sense clearly that neither among researchers (see, e.g., [3, 4] and corresponding references there) nor among authors of the generally accepted text-books of classical electrodynamics (see, e.g. [5] [6] [7] [8] [9] ) a general agreement exists about the essence of the energy-flux vector related with electromagnetic fields. Actually, the well-known authors Panofsky and Phillips state [5] :
"Paradoxical results may be obtained if one tries to identify the Poynting vector with the energy flow per unit area at any particular point".
Contrarily, Feynman states [9] that exclusively the identification of the Poynting vector (in its generally accepted form) with the energy flow per unit area allows to understand the law of conservation of the angular momentum in some special cases. Other well-known authors Landau and Lifshitz state [6] :
"Therefore the integral Sdf must be interpreted as the flux of field energy across the surface bounding the given volume, so that the Poynting vector S is this flux density -the amount of field energy passing through unit area of the surface in unit time."
Tamm [7] also identifies the Poynting vector with the energy flow per unit area at any particular point, however, taking into account that the definition The only way we can verify the standard formula for the energy flow due to the electromagnetic field is by experiment. Feynman said [9] :
"There are, in fact, an infinite number of possibilities for w (energy density) and S, and so far no one has thought of an experimental way to tell which one is right."
In this work we theoretically rationalize that the Poynting vector (in its standard definition) does not always coincide with the energy flux vector 
II. THEORETICAL MOTIVATION OF THE EXPERIMENT
More often than not physicists implicitly suppose that the Poynting
1 Jackson uses SI and Umov (energy flux) vector
always coincide for any electromagnetic wave spreading in vacuum in every point. Here n is a unit vector along the direction of propagation of the electromagnetic energy, v is the transferring energy velocity (in the case of electromagnetic waves in vacuum v = c) and w is the energy density of the electromagnetic wave. In actual fact, this assertion is shown at least for plane and spherical electromagnetic waves in vacuum (see, e.g., [6] , Eq.
47.5). Nevertheless, the assertion that S = U for waves of a more general kind is not proved in textbooks and monographs.
Let us study what condition in vacuum for E and B in an electromagnetic wave must be satisfied when the equality S = U is valid. We have in CGS (Gauss' system):
and
Equating (5) and (6) we obtain
2 The expression of the Umov vector (U = wv) is obtained from the general energy conservation law ( ∂w ∂t = −∇{wv}) and describes the energy flux density of any kind of energy (not only electromagnetic energy), w is the corresponding energy density and v is the propagation velocity of the energy in a given point. Thus the Poynting and Umov vectors should always coincide.
According to the problem definition we choose real values of E, B and α only, where α is the angle between E and B. Therefore the last equality (8) can be valid if and only if E = B and α = π/2. Thus the Theorem takes place: for the equality of the Poynting vector and Umov vector it is necessary and sufficient that E⊥B and E = B.
In the next sections we propose and perform the experiment which allows us to check the incompatibility of the conventional functional forms of the Poynting vector and the electromagnetic energy density when the electromagnetic wave field does not satisfy the conditions
III. THEORETICAL PREDICTIONS
In order to obtain theoretically the electromagnetic energy flow observed The monochromatic spherical waves created by these sources can be modeled with the following expressions for the electric and magnetic fields:
where
is wave number for both waves. By this way the energy flow has radial direction for each of these sources
where e R1 , e θ1 , e ϕ1 and e R2 , e θ2 , e ϕ2 are the corresponding local spherical orts associated to the sources 1 and 2. By means of r, θ y ϕ we will designate the spherical coordinates in our coordinate system. The corresponding electromagnetic energy densities are defined by the expressions
If we take into account that E 0 = B 0 , then for each of the two spherical waves, created by the sources 1 and 2, the conditions E = B and E ⊥ B are fulfilled and therefore the Poynting and the Umov vectors coincide.
Let us consider now the resulting electromagnetic field by these two sources at the same time
In this case the Poynting vector and the Umov vector will have the form
and where n is the direction of the electromagnetic energy propagation for the resulting field, that is to say the unitary vector in the direction of the vector S T .
The energy flow measured experimentally is the integral over the screen surface (with normal k, unitary vector in the positive direction of the Z axis) of the temporary average of the energy flux density. For each source we have
and for the resulting field according the Poynting definition
and according Umov definition
where the designation . . . t is the time average value.
Laborious calculations show that
and that the exact relationships between the resulting flow and the flows for separate sources (K = Φ 2Φ 0 ) are
for the Poynting definition, and for the Umov definition
The 
IV. DESCRIPTION OF THE EXPERIMENT
The diagram of the experimental arrangement is shown in the Fig.3 angle between both beams falling on the PIN2 is equal to 2α (Fig.3) . The photodiode PIN2 also works in short circuit regime. Its signal is amplified by another amplifier DC and goes through an analogical-digital converter toward the computer. Its signal is proportional to the luminous flow that falls on its active surface.
The mirrors M1 and M2 are movable. The distances between each lenses and the measuring photodiode PIN2 are the same and they measure 30cm. 
and it memorizes these values as a function of the angle α. fig. 6 and fig. 7 ). Because the Umov vector is a consequence of the energy conservation law, the Umov vector functional dependence (U = wcn) should be correct and therefore it is necessary to examine the elements used in its construction, namely, w (energy density), c and n.
The propagation velocity of the electromagnetic waves (and consequently, of the electromagnetic energy) in vacuum is unique and is equal to c, and therefore there is no problem. 
